Introduction
Dermatological manifestations related to Human Immunodeficiency Virus (HIV) infection are polymorphic and very frequent, found in 60-100% of children. Their frequency and severity are proportional to the degree of immunosuppression [1] [2] [3] [4] [5] [6] [7] [8] [9] .
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Epi Info 6 and SPSS 16 were used data analysis and statistical methods. The link between the occurrence of dermatosis and the other independent variables was made by a bi-varied analysis. Pearson chi-square was used to find an association between the variables. The difference was significant when p < 0.05. The confidentiality and anonymity in the processing of the data were respected.
Results

Epidemiological profile
During the study period out of a total of 187 children infected and monitored in the Pediatrics and Medical Genetics Department at the University Hospital of Cotonou, 114 had at least one dermatosis with a prevalence of 61%. The sex ratio M/F in dermatosis-infected children was 0.9 (p = 0.2).
The mean age was 8 years ± 3.8 years. In the age group 0-4 years (n = 41), the proportion of children with dermatosis was 85.5% versus 9.5% for those without dermatosis (p = 0.003). In the 5-9 and 10-15 age groups, the difference was not statistically significant (p > 0.05).
In our series children attending school counted for 71.9% of cases and 48.2% were in primary school. Children's mothers with dermatosis had primary level in 43.9% of cases and 30.7% were out of school. According to their professional status they were either housewives (33.3%) or resellers (31.6%).
Clinical and immunologic characteristics
The modes of HIV transmission were vertical (94.7%) and blood (5.3%). All children in the series were type HIV1-infected. In the series of 114 children with dermatosis 81.6% had a history of dermatosis including prurigo (38.7%) and cutaneous staphylococcal disease (18.3%).Dermatosis revealed seropositivity in 32.5% of cases. It occurred before the discovery of seropositivity in 38.5% of cases and in 24.3% afterwards.
According to World Health Organization (WHO) classification clinical stages 1, 2, 3 and 4 counted for 28.1%, 56.1%, 9.7% and 6.1% respectively for children with dermatosis. The clinical stage 2 was the most represented (p = 0.0002).
The dermatological status of the 187 children consulted according to the degree of immunosuppression is shown in Table 1 : 0.1≤p≤0.7. Depending on the degree of immunosuppression there was no significant difference between children who had dermatosis and those who did not. Similarly, the occurrence of dermatosis did not depend on the degree of immunosuppression.
We have diagnosed 240 dermatoses presented in Table 2 as infectious dermatoses (55 cases, 22.9%) and non-infectious dermatoses (185 cases, 77.1%). At least two dermatoses were observed in 97.4% of the infants. The 240 identified dermatoses were distributed according to the diagnostic and prognostic interest in common (65.5%) opportunistic (26.6%) and iatrogenic patients represented by drugs eruptions (7.9%). Prurigo (19.2%), oral candidiasis (3.3%), tinea capitis (2.5%), herpes simplex infection (1.2%) and oral hairy leukoplakia (0.4%) represented opportunistic dermatoses. We have not noticed tumoraldermatosis.
Immunosuppression was considered to be absent or mild (CD4 ≥ 350 / ml) in 82.5% of children with dermatosis and moderate to severe (CD4 < 350 / ml) in 17.5%. The immunologic profile according to the different types of infectious dermatoses and the two subgroups (infectious and non-infectious dermatoses) is illustrated in Table 3 . There was no relationship between the degree of immunosuppression and the different types of infectious dermatoses, on the one hand and between the two subgroups of dermatoses (0.2 ≤ p ≤ 0.6) on the other hand.
Therapeutic data
Of the 114 children consulted for dermatosis, 86 (75.4%) were on ARV therapy and 28 (24.6%) were not p = 0.3. ARV therapy did not appear to prevent the development of dermatosis in HIV-infected children. Of the 86 children with dermatosis and treated, 75 (87.4%) developed dermatosis after the initiation of ARV therapy and 11 (12.6%) presented it before. The distribution according to the duration of the ARV treatment in 75 children who developed the dermatosis after the ARV was made in 3 subgroups: A1 (<6 months), A2 (6-24 months), and A3 (> 24 month). The proportion in each subgroup was A1 (45 cases, 60%), A2 (18 cases, 24%) and A3 (12 cases, 16%). The comparison between these 3 subgroups according to the duration of the treatment gave 0.46 ≤ p ≤ 0.95. There was no significant difference in occurrence between children under ARV treatment of less than 6 months and those receiving ARV therapy of more than 6 months.
Therapeutic protocols are three types: X (2 NRTI + 1 NNRTI), Y (2 NRTI + 1 IP) and Z (3 NRTI). NRTI = nucleoside reverse transcriptase inhibitor, NNRTI = non-nucleoside reverse transcriptase inhibitor, IP = protease inhibitor. The occurrence of dermatoses according to the therapeutic protocol in the 86 children was distributed as follows: X (90.7%), Y (7%) and Z (2.3%) 0.46 ≤ p ≤ 0.95. No protocol appeared to be higher in preventing the occurrence of dermatosis.
Cotrimoxazoleantibioprophylaxis was prescribed in 9.5% of children with dermatosis and 90.5% of children did not; (p = 0.22). The administration of cotrimoxazole to children did not appear to influence the occurrence of dermatoses.
The frequency of prurigo in children on ARV was 23% compared with 44% in those without ARV, p = 0.03. The proportion of sweat dermatitis was 24.5% in children on ARV versus 21.4% in children without ARV (p = 0.004). The frequency of other dermatoses was not meaningfully different in children on ARV and in those without ARV (p > 0.05).
Discussion Epidemiological profile
Dermatoses were common (61%) in HIV-infected children and examinedat the University Hospital of Cotonou. Still, this occurrence is lower than in other African countries: 70.6% (Zambia), 72.6% and 79% (Ethiopia) and 85% (Tanzania) [3] [4] [5] [6] . This occurrence was not related to sex (p = 0.2) but appeared to be correlated with age as children under 4 years old were particularly affected (p = 0.003). Children aged 0-5 years represent a vulnerable group due to the immaturity of their immune systems [10] .
The majority of children in our series were of school age but only 2/3 were really at school. Furthermore most of these children's mothers had a low educational level and had a low income source. These socio-economic factors could contribute to the high prevalence of dermatoses in these children through malnutrition and poor hygiene.
Immunologic and clinical characteristics
In most studies the occurrence and severity of dermatoses is proportional to the degree of immunosuppression. Thus a severe deficit is characterized by greater severity and frequency/multiplicity of dermatoses, particularly infectious and/or opportunistic ones. Still the frequency of dermatoses is already significant at an early stage of the disease (nul to mild immunosuppression). According to some authors, it varies between 20 and 71% in children with or without ARV treatment [2] [3] [4] [5] [6] [7] [8] [9] .
In our study, dermatoses occurred in the majority of cases (84.2%) in stage 1 and 2 of the WHO and 82.5% of them had a null to mild immunodeficiency (CD4 ≥ 350 / Ml). Most dermatoses were noninfectious (77.1%) and/or common (65.5%) inflammatory. Although frequent, these mostly inflammatory dermatoses did not demonstrate advanced immunosuppression. This was strengthened by the fact that the presence or absence of dermatosis and the different types of dermatoses did not depend on the degree of immunosuppression (p > 0.05) ( Tables 1 and 3 ).
Moreover, in the course of HIV infection some dermatoses, such as minor infections particularly common in children are not linked to cellular deficit but rather to a humoral deficit that can precede true cellular deficit [10] .
The previous findings lead us to conclude that in addition to the immunosuppression defined by the WHO clinical stages and the CD4 there are other factors involved in the amplified prevalence of dermatoses in HIV-infected children. Mubiana-Mbewe and al and Ylitano N and al have shown that factors of vulnerability and co-morbidities such as age (<5 years) malnutrition absence of cotrimoxazole prophylaxis late diagnosis of HIV infection or late onset of ARV therapy the type of ARV treatment was associated with a higher incidence of dermatoses in HIV-infected children [3, 15] .
In addition, several authors observe a declineof certain vitamins in blood and trace elements such as selenium, zinc or copper in HIVinfected patients. This decline would be tributary to the oxidative stress induced by HIV during cellular activation in favor of its replication and on the other hand to the multifactorial malnutrition particularly frequent in countries with limited resources. These are important micronutrients involved in functional immune reconstitution. Their deficiency would therefore contribute to the worsening of the quantitative and qualitative deficit immunity [17] [18] [19] [20] [21] [22] [23] .
Moreover akinboro and al in a recent study in Nigeria found that low blood levels of selenium were correlated with a higher occurrence of dermatoses, particularly prurigo, xerosis and oral candidiasis in [20, 21] .
Opportunistic dermatoses counted for about a quarter of the total and included prurigo (Figure 1 ), oral candidiasis, tinea capitis, herpes and hairy oral leukoplakia. In children these opportunistic conditions occur earlier in a mild to moderate stage of deficit, as compared to adults [10] .
The prurigo identified in 40.3% of the children of our series was the most frequent dermatosis. This high prevalence may be related to our type of study. Indeed, the majority of children had certainly developed prurigo before our investigation. This hypothesis is confirmed on the one hand by the chronic characteristic with capricious evolution of this affection and on the other hand by the presence of an antecedent of prurigo in 38.7% of these children. Prurigo is the result of chronic pruritus. Its likely multifactorial etiology remains controversial. Yet, the probe for a general cause (lymphoma or helminthiasis) must be systematic [2] [3] [4] [5] [6] 10] .
According to WHO estimates in December 2005, 2.3 millions children are living with HIV, 2.1 millions of them in sub-Saharan Africa [1] . In tropical areas, prurigo is a good marker of HIV infection both for health workers and for the general population. There remains a chronic dermatosis, displaying and very unsightly on dark skin. This often obliges these children to live beyond the test of HIV infection the social stigmatization of prurigo. Despite the therapeutic advances, HIV-infected children represent a psychological vulnerability justifying multidisciplinary care in order to accompany them as best they can in their adult life. Xerosis (39.5%), sweat dermatitis (23.7%), eczema (21.1%) and drugs eruptions (16.7%) were among the most frequent dermatoses after prurigo.
The occurrence of eczema during HIV infection is unknown but appears to be high especially in children. In our series, more than one in five children were affected. Chronic skin dry is the primary trigger [10] . Additional studies should be considered to determine the clinical and etiological characteristics of eczema in this area.
Xerosis particularly common in HIV-positive and atopic patients would be aggravated by some ARVs such as anti-proteases and immune deficiency. It is a major cause of chronic pruritus. It is involved in the pathogenesis of prurigo and eczema. A causal relationship could be the cause of the high frequency of these three conditions [10, 24] .
The occurrence of sweat dermatitis may be related to its seasonality. Drugs eruptions although frequent did not threaten the vital prognosis (Figure 2 ). They are mainly caused by ARV and antibioprophylaxis by cotrimoxazole [10] .
Almost all children (94.7%) had at least two dermatoses. This multiple character has been confirmed by most previous studies [2] [3] [4] [5] [6] [7] [8] [9] . It could be due to the deficiency in vitamins and trace elements pointed out previously. Common dermatoses suspecting HIV infection are known to be trailing, atypical or resistant to treatment [10, 25] . The multiple nature of dermatoses could be rightly considered as a specificity leading to HIV infection in children.
In Benin a prevalence of 3.2% of Kaposi's disease in adults has been reported [26] . Like most previous pediatric studies which found rarely or no cases of tumor dermatosis such as Kaposi's disease we have not observed such cases. This observation may also be related to the short duration of our study which did not allow us to receive cases of infantile Kaposi's disease [5, 9, 19] .
Frequency of dermatoses and therapeutic strategies
Therapeutically 75.4% of children were on ARV. ARV treatment did not seem to influence the overall frequency of dermatoses (p = 0.3). Our results are superimposable on those of Endayehu and al in Ethiopia and Panya and al in Tanzania [4] [5] .
Therapeutic protocols included three ARVs and were therefore highly active. Almost all (90.7%) were under protocol X (2 NRTI + 1 NNRTI). This fact correlates with good immune status of the majority of children which indicated the efficiency of therapeutic strategies and monitoring of these children regarding immunosuppression. However HAART, whatever the established protocol did not appear to significantly reduce the overall frequency of dermatitis (p > 0.05).
Cotrimoxazole antibiotic prophylaxis was only effective in 9.5% of these children. This may be related to the more limited indications of antibiotic prophylaxis in children. Still it did not seem to influence the occurrence of dermatoses (p = 0.22). Precisely the impact of HAART was positive on the occurrence of prurigo with a lower prevalence statistically significant in children on ARV 23% versus 44% of children without ARV. The reverse phenomenon was observed significantly with sweat dermatitis and not significant with other dermatosis. From these observations we can suggest that the higher prevalence of sweat dermatitis despite seasonality in patients on ARV approaches the phenomenon observed with the increase in the frequency of drugs eruptions and xerosis on ARV. This suggests a role of susceptibility linked to the ARV treatment in the appearance of the sweat dermatitis. The existence of other factors of vulnerability and comorbidity above-mentioned confirmed the absence of any significant impact of ARV treatment on the occurrence of other dermatoses.
Conclusion
Fourteen years after the introduction of ART combination therapy in the Pediatric and medical Genetics Department at the University Hospital of Cotonou, dermatoses were frequent multiple but not severe in HIV-infected children. They were dominated by non-infectious common inflammatory dermatoses.According to our results these treatments had three important positive impacts: first the improvement of HIV-induced immunodeficiency, secondly the marked reduction in the severity of dermatoses whether opportunistic or not thirdly the marked decrease in the occurrence of infectious and opportunistic dermatoses. Yet they did not contribute to reducing the overall frequency of dermatoses and their multiple character.
We conclude that immunosuppression contributes to the severity of dermatoses in HIV-infected children. However, the improvement of immunity under HAART alone, is not sufficient to reduce the occurrence and / or multiplicity of dermatoses. This suggests the existence of other factors of vulnerability and co-morbidity to be sought in order to improve the quality of life of HIV-infected patients and particularly in children.
